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(54) SIGNAL LINE DRIVING CIRCUIT FOR LIQUID CRYSTAL DISPLAY 

(57)Abs tract: 

PROBLEM TO BE SOLVEDrTo provide a signal line driving 
circuit for a liquid crystal display which improves charge and 
discharge characteristics to signal lines of a liquid crystal 
panel. 

SOLUTION: A DA converter 28 has a gradation adjusting 
circuit 32, a level converting circuit 40, a decoder 42, an 
output circuit 44, and an output pad 46 for each channel. The 
gradation adjusting circuit 32 receives input image data D [dO 
dl d2 d3 d4 d5] of six bits fed from a latch part 26j for one 
channel of a data latch circuit 26 at the line cycle, and 
outputs the three high rank bits d3 d4 d5 as they are by 
passing them therethrough for the 1st period directly after 
the pixel drive period for one line starts, and also outputs the 
lower rank three bits by forcibly making them to '0' [0, 0, 0], 
and outputs all the bits [dO dl d2 d3 d4 d5] therethrough as 
they are for the remaining 2nd period. The image data 
outputted from the gradation adjusting circuit 32 is inputted 
to a decoder 42 via a level converting circuit 40, and decoded. 
One of the gradation voltages is selected according to the 
result of the decoding. 
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1 wMHHko a -&mmKa» 1 osiia 

li1iifEI@pT-*0±&Mb*>y h (M<N) S-^n-h* 
LT , MIEU 1 £ fctiflS 2 0PHHtEB&£.#a J: 9 *i 

»4»2^IWWE»#aJ:04-i4>*L*flinE1WfcOjE 

[»^2i «rmi2^iiff'203ittiRGE%£¥6i 

(4m«4PgOT«ffiSr^-r-l»S!Jt^ffiIlIIS$:-irtf i k * 
[ft^3 ] mftem 1 *fctt*2 <GPWWEE»3=*R 
d^1WEHHIl7*-^o±ttMtyh-«BjeS*i'&2M + 

k. «neswE«n^^^«raB2M + lflo&tktEE 

t-fh mm. 1 t-is^ft^^iffl&isiss . 



JEE-T 4«<Hlfc*a«fc*«3 *i«> k k t fcr . IffiSffiK 

3l^ma<&ajS»M**i-N b* >y h ( N> 2 ) «f 4 

^<0ifiMt'7 h (M<N) Tftgffft&S^M + 1«D 
©PSffiSr^mEk LTmi-t £S& 1 a&WKEEWi 
k. 

WEst l co»imiE«# J: o rnie 2 m + 1 « 

JEESIk. 

^i«JEk LT^-r-S»m2£0«^«Em^k. 
H?IBIS2co^i®E*?!iJ:0^^>itsmiB2M +iffl 

£EE»k\ 

1 v*oiBUHB»»iai<od Wtetttfco* l <^HH 

(±mriBFtP^-^<^±fi[Mb*-y h (M<N) Srx^-b* 
Us BflfSmi<0^|imff«i!SJ: , 3-¥-i.^-S.I«ia2M 

+ 1 m<r>jEwtmmmj±i> L<anM^mmw±cr>^ 

^>H>fie-hffiMb'>y Hc»«LfeBIWEE*jWRt'C«nE 
O^b'-y hSrx^-b* LT. 1WE»1 *W4»2^ffiSt 

[00 0 1] 

Ilb^y^MWafari/^ (TFT— LC 
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[0002] 

C00 031 zcon<7)m£k>-<*M±. mm«?>y-hm 
-Yi-i , Yi , Yi+i -tmmwm^m-xj-i , 

Xj ;,Xj+l hV?xW£3SeSML* 

[ o o o 4 1 &mmwmp t n^mm. c o m t 

tfffif&ztiz. ±ti^ %mmmmpwmf&zti&wtm 
t wfe , m^-mmmm^mc s * izvxvmm. 

[0 0 0 5] #M (titx.it jjfl) fcfcVVCti. £T<0 
HSra-Pi-l.j . Pi.j **vWl*tJW*»J 
Kh^i^A^-TFTi-lJ , TFTi.j - £tf-LT 

[0 0 0 6] S^f (titz.if iff) fcfeWCfcL -eofi= 
^•C^Ih7yyx^-TFTi,j-l , TFTi.j 

, .TFTi,j+i -o^iai^^aoy-hi^Yi fc 

[00 0 7] y-htft-Yi-l-.-Vi , Yi+1 y 
-MRK9-f/? (i*tf) fci0l7WiJBI(l 

V) ftizMfflmffi&j&tTl'n (l7>fy) -ToSlif? 

Yi mf^m^5J:, -eo^^f^ ( iff) ± 
^tOSih^X^-TFTiJ-l . TFTi.j 

( H^-tt-f ) «£ 9 i tf±<7)^TO®^fcm--S 7tn/ 

*9*>«-SI*"Xj-i , Xj ■■•fcJ:t**>':R»<9aWh9 

V5£**— TFTi.j-1 , TFTi.j —titVC^tl? 
[ 0 0 0 8 ] 02 OtC. ^OTFTjg^^K^) 1 

[0009] znm^mmmmmz&^x . jv^-mm 

XTPt^t&t-C lffi^OA^M^x-^D^TROa 

( dO, dl, dn-1 ) Tti^-r-SFgp-f-^T'&S. 

[00 10] 0 0fcJRDS£ft*:B&x- 

D « »■ P^l^&E]&& 1 0 2 T*7t x if 3 sf0P> ^ 

^ i o Muhmzmssa&z&mz? tx-fi-y 1 o 

[00 11] "f^-y 1 0 4cr>1&mzmi-t>tlT^&lii 



hik i o 8 i o , BM-ztuzerc (2n®) crm^mm 
i / z^ti^ttmLtzm&u<j^i^'t^^^mmK 

VO —VK-l , V0~V'K-1 (K = 2n ) rfmt&Ztl 

[ o o 1 2 ] tit t& m^smzx ota&r B t 

*fc«>; BteSiifca5wa»2fsw«k ( 2 k) opgp 
p§p«je^0S8 1 0 8tejEm&<7)K®mmw£. 

VO —VK-l ^f{tT^r<ft|gtt<7)Kfi|<3O^pmEV'0~ 

vK-is-t^-ri.. 

[0013] .ffiABICI 1 0 6ti. PBHS^Eifctt^aisPB 

P^^c^>2fg<7){BiS: ( 2K) <r>x>{ v+mi-titm 
AAJre±RilriEEBfe£!illftl 0 8fr&<3*HJ&*-4» 

■wesw-k mj}m=H&mp>mu'*v h 1 1 o«c» 

tt&h.TV*S. - ^T-^n^x-f <yf-£>0!M»B?(2 

f3-^l 0 4<02KfflOffi^4'«01Ofc^gg$il-C 

ffi^N'<y ? 1 1 Oii. *fj£f & l*Ofl-^X 

[00 14] f3-^l 04{i. W^U^lHlKl0 2 
«t 0 Xft Lti 1 ntVb OPgH-f- ^ D Srf'n 

— HLT, 2KfiBcoai*co4'coi-o^iRWfcT^-r>f 
^R«tc^4. ZtilzX*). ffi^0S&l 0 6-CiS. f3 
-^104 trJ: oTIS5$^ 1 o^rtn^^f -y 
3&«3j->«nifc4r0-. ;07to/^ yf-Sr^-LTSES 

ffl^SilfcPWWEEVJ *Jffi^N-«y h* 1 1 0 fctf-LTfl 

[0015] ^r*3, 021 lZ*rf£ a ICY^TlfilT* 1 

^TH ) #*ClttH«[<0RlRi-&5-f>'R!(Riai«HS^PO 

P O L#H W<Jl*>b § ttjESHftM^K^aoaj^O^^ 
4>HMx-^Dtf5ffltc»jW-«t<D (Vj > taHRU 

P O L£* L W<jU<Dt » (ift®t4ffl!l£7)K1i<7)ai^<0+36» 

4>i»H7 f -^ D<o«fc:»jw* t o ( vj ' > saaiw 

[0016] jESittcopgfflmJEVj *W3*ut k * 
lis ffi*ia»l 0 6fcJ:tfiiiarwKl 1 OSr^LTPi 

m«ff^iHis& i o 8 i ofs^isxj ±jc«a»«fla&s 

it ( f-ir - itWrtoti ) > ^^MSmfii ( ti 1 1 if P i - 
I7J" )" 9 tma^^P^*f 

JES Lfcfflfitt a v^«E l^^TWIWEE V j 

[0017] flflHS^BHWBEV j**aB?S*ut 
fc*tt. ttJ^N'-yKl 1 OiiilXtB^HIKl 0 6 2r^-L 
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■Tft9*Xj *6RmEBt±QI»l 0 8«8KmSS#3l 
( i: til P i , j ) £*f |6jtt&®JEC OMi 9 i0fl<O 

[00181 

nmmtwjjjmt* (tit tit jjo (c*jwc 

mjEVO -VK-l .*>+*>VY$*hj&»io (Vj ) ttzitn 
SiSPglHflBEV'j—Vk-l^^^-m^lo (Vj) 

jwhrs*u assawaiiTH n-kmmzmtxznm. 

[0019] L.*»L$n&te. ft#tf>«#iftl*?-f 

PgPttffi^HIK 10 8 £ffifi£^S#fflgtJi#9Ett«B!E 
[0 0 20] fcfciBSWh^y^TF 

0; H2 10WRL' TS^idteSKWRJctJV^T* 

[0021] ciwiafc, <t#KXj 

LXXV&k% 0 . «ft^*/l*o#« 0 £Tff & 
[0022] *mite. J^*«3t®««lll»ftfc«» 

[ o o 2 3 ] ifc. iaa/^n^^ftBSfc: 

«■ Lx&immt l zmm<onmi''<Ji>x'mmm&zmz& 

[-0 0-2 4] 4fc. flgMft*>ffiMHfc&2g% 
f4«^IMBBlEI»?friieH-« i k £ S ttjk-th . 
[0025] 



fmh^yitx? i x&ttfe-t zm^mizmmiz 
mmztL&kthitz, memh5>$sx*amm?f- 

miiziifVifeattfammnKtfmiiZti. &«<vmesm 

Htriafg^ita±5 j:t^mBiR h 9 v 9 *n- ix tmz 
tit x o izmfcz tvtzmOi^ mom^mm) 
mssttJv^T. mittfow&m&izttLxmttmziEcD 

^&mimwmB$k&&&k. mmfam&m&iz 
*tLTtt*f»fcfi*>«t**u ^mfeztifc-kxcD 
m^mzizzn^ti&j&LfiimKi'^tt-r&mkv 
ftffiiiPipmflESr^-r tfis 2 nvmKBt&mt . 
&*<7>mm*mi,ztt lx^j y^mx-^t n>ti& 1 m 

3Rfl^)Wa«f6jSPBIItfrt-N t y h ( N> 2 ) CO-T ^ 
fEPgP^-^^ifiLMh'-yh (M<N) ^f^-HL 

«tT«IEfi-f«JifctB*L. ^0^)112^^14 sale 

S 2 ^XVHVGS&^^S J: 0 t>ti& mttimcoiEm 
ffl^PSE t> L < li£«!B«B«EEa+j&»£liB^tfy 

Ltz. 

[0026] M^M2 &ESR03tfflt* JbSEBtRJH 1 1 
[0027] S^^3 WE»(?5»Wi±, -hl5lf*3S 1 lz 

ismemwnnmz&^x. mzmi&ttzWi2covm 

zti& 2M + 1 m<r>mmm&^mmms.k LxmL-t& 
wmsmMk. wiwm&mm^crmtttH +1 

[0028] m^m4 tssttrtsmt* v h y ?xmz 
wmztitzmtommmmk 1 o^fiii koiaifc« 
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7 y&x 9 *ftLx<mmt zm^mizwrnizmmz 
miznttmnmn.Btfmuzti. z-wmmmmmz 

*t41H*»^)Wa«SKWil**"fNi:yh (N> 

at. mmftm&m&izttLxttmjiziEvm&tt 
•bew^i^st*- *.asRaxw£mnttE?> 3 Glutei® 

IS-f- * C9_t&M t' y h ( M < N ) T?» jgnTl&Sr 2 M + 

l'flW>PBil«E*a3WEk wra 

e®b k . mriam i o^mEmag ± o £,*t*wa 
2M ■-•■+• i wamwB&ittvfflLmttt&wkmtr) 

ffifl) a MEI^Pt-* cr>±.im t' y h TiftjeBrtMr 2 
M + 1 ffltf)|igiimjE£«2gSjEi: LTf&fc^SSI 2 

zm2comKttK®®t 1 ^^kabmnirio 

7K(M<N) i-ra-FLT. BUfElllO^mffi* 
^ «k 9 *>*t£ l«i2 2 M + 1 P<OiEfigttPgli«£E L 

jfenrwwEtax lt Bfliefs-sfiSLBcai * b . a o com 
tneas 1 4fcii» 2 <^%»fiEm» ± mis 

^OiE®±|5giigCEi> b< l±ft«5HWWEEO+3&»fe 

±iz&jj-t&7 : ji;?)v - r-*-n*ie»#i8fc 
[0029] 5 fcea<ofWBt±, jjew ass i ~~ 

[0030] 

" [SW*»3K*>#«] J3lTs B 1 ~H 1 8 &«|gLT* 

[00311H1IC, *«W<0-KatMfc J: * TP-tj 
XM(07/W 5 — TFT— LCD coffij&Z: 



[0032] iCOTFT-LCD(±. TFTJfcfi^/W 

i ocr>mm.mmtLx. y-MiYi,Y2.-«nw-s 

Jfc^JfeWJBttSflfc**- MSK 94 G2, •■• fc . 

« (V-X) F9>f ASl,S2.-fc. ««*>lbfe&M1ll 
BfRWHBlfcfT p SflMSWUlIK 14fc. r HIE 

rffiEmmai 1 6 t £ 

[0033] mim^wmmffi 1 #HS<o^pg 

«9*fcK5- ; f><Sl.S2.-fc«lfr*-S. #LCD07rt' 

wfcfi f 6 4BM«a5esnfc*^tt. r. g, &cr>&m 
asto* 6 b*-y v^mm^-fDimim^mmm i 

4-i04Hi-f«K9-f^si,S2 I -fc:^feii*. 
[0 0 34] * 3 ffiBB«'¥HS 
«tl^Sa:|il^fi#VS fcRWBtfc»*<0lW»{S-*4fett 

:M 5 yfm^Z&y- Ml b" 5 -irtGl, G2, -*J ilX 

4MS^H9-f^si,s2,-*c«iM-s. rtrnmrnm 

WMl 6ti. iaUfc/^/H 0<ov (HJEE) -T (^ii 

[0035] i»t*iH Oii. ffiK<OTFT-«*;W« 

[0 03 6] H2fc. ft-^IRH^-f^^SOHHMilft** 

*2 0. x-*7«y^-lHlS&2 2. 24. 26. DAay 

2 8*5ct^PilS«JE^lHlS3 0 
[0037] y7M/y^20tlt 3VNn-5 1 

2 *»6<ojt k ^.uitfaflt " i " osim y^tia*' 

I 0#»l-r— *9«y7MHB (P-^*X*) 24«# 

T'. aMfi-^«!a[sIS&143&^^M^7 f -*D (DR , 
DG , DB ) y f-EB 2 4 IZ is U 7;W: 

[0 0 38] mx-*7y7M3i&2 4l*l£j5rS$t (fc 

kitf 24 OA) oam^-^D^gpjta mza 

T^<o 1 >'^Bilx-*D*V\-7W;Pt-m27 r 
-*9yf-H»2 6fcW9ji4*l*: 
[ 0 0 3 9 ] $2f-^7 yf-EI»2 6 (3R Oa**Ufe 
1 5-f y*<7)iffif-^D«DA3yA'-^ 2 8fc4-i 
^>tL. DA3y;W2 8rtta»f6J:afc*f+V 
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?)V ■ Ti-n?ym%mtffthti& . D A3 yA- * 2 

[0040] mMm&&sm8&3oii. rWEmmmm. 

U a*y-j©B«»CT5fSB«)l«i ( 6 4PglB) £H3t 
i-6<otofiSMriEStt<OPWWEEV0 —V63feJ:tfft« 
ttcDpgf)WfiEV'0~V'63 tDA3yA-^2 8t«» 

[0 04 1]i3t, DA3yA*-^2 8|*)<01f-vy 

^2 8li.-'lf-V>'*^*ffcs i®PliBtHlK3 2. UK. 
;l^|Hll84 0, ffi^ES&4 4t3j;UfttJ 

[0042] ^m^mmm 214. x-*? vf-ig»2 

#l£*T.£6b'>y bcOA^H&X-^D [dO dl d2 
d3d4 d5 ] *A*U <£<0-5^O±{£3b*.y > [d3 
d4 d'5 ] fc^l—m^U Tft3b'-yh [ dO dl 

d2 ] *vx^im»3 4»=3atTaHRWfeaj*i-*J: 

[0 0-4 3]'H4fcjSr*-J:3fc:, VX?0»34tt. 3 
b*>y >#ONAND[IIE&3 6(0) , 3 6(1) , 3 6(2) 
■ 9 3 8(0) , 3 8(1) . 3 8(2) frt>m 

[0 0 44] NAND0I&3 6(0) , 3 6(1) , 3 6 
(2) tf5— *<0A**?«=;JiX*S«5*-^D«#»JW- 
SbVbdO , dl . d2 j&***vetfvAA$*l, flfcfrO 
AAJBTOi3>bn-9l 2*fc«v;*?ffltp«#CT 

[0045] z(o~?x?fflfflm^ciRLtfmmm " o ■ t 

.$roTV**B«4. A^b'-zhdO , dl ,'d2*>«(CW 
flft<#NAND0||3 6(O) , 3 6(1) , 3.6(2) CO 

ffiibtfttMBttcNtiUi " i " te*co . l^-jt*^ ^ 

A-? 3 8(0) , 3 8(1) , 3 8(2) aiftfjtfltfltt 
"0" fc$r*.- dftfciD. ^<y«&26 j*>^<7)A 
^Mi&T-^Dii. ±fi3h'7h [d3 d4 d5 ] rtfft 
hk-f-smfcr-^D' [000d3d4d 

[0046] -vxffflfflm^cTKLjmmm " 1 " tc*-> 

TV^^r{4A*b'-y hdO . dl , d2 tc^LTNAN 
D0K3 6(O) , 3 6(1) , 3 6(2) ^Wftl-f Wn' 
-9 k LXm^t^ . Lfc**->T, 4 >v W 3 8 (0) 
, 3 8(1) . 3 8(2) ^»**J t (£l±A*K'y h dO 
. dl , d2 *»-etL-€'!M't0440»C»'9*t*.- - 

[0 0 4 7] B3teJ3WC, U'U««IIIB40li. CI 



tc, W&r— ^Dco^b*>y boifimE (fcfcitf3>if 
fciS^tBE ( i o#/H»3R) »Uf3- 
^4 2fc*i&. 

[0 048] 7*3-^4 20fikRfcBatfe*tTV^{B* 
0S&4 4J4. iE®ttffi*lllSS4 4AtJitXftSitt!±l*III 
H&4 4 B*» — Bgp SJE£fi£Isl8& 3 0 t>]ES 

»3 0B*>t«. 

[ 0 0 4 9 ] 0 5 (ClBB&ai:ftl3K4 4 Afc itfEffitii 
RMKEE£^K3 0AaiaHttj£&CTU B6K:ftS 

®.\fthm&44 B&£if%m/\mmnR&sm$&3 o b 

[ 0 0 5 0 ] H 5 *c*j WC . IEffittai*lIISS4 4 Ai4. 
•HBWE4fc*4fK5|TO^>^fc*tV« (6 4flB) 
yf-JlPFfcfcitfT^n^-f 7fe0 ~e63£ 

ttP§limE^0S& 3 0 Ai 1 ^ cO#*rjfrt S PtP^ff V 
i HJA*?W38»atfJ*F Ffc«K§*U Off 

*FI47*3-^4 2<0*fiSffl**FcI tCfifigg^flTV^ 

[0051] IE@ttPtli«E3y£lIIS&3 OAJt rWE 
1 6^fecojE^r«EraeWKWEEGMAl 
"-GMA9*ASrt-4 9fli«)A**Fi:, lESttOPgfreE 
V(h- V63 £ B«J"*- £ 6 4 fflOffi^J^f 4 (4^ 

[0052] z<mmw3Aft£.®mz&^x . — 

1 o aow hftT£izm&$tifz&i>m^n 

ffii^uo rlfiEffl^mffGMAi^i fefi , fl&^wS 
WA*^lc*i*f|6|®KBEEC O M«fltEEl''WC& & 

iiMS. V^ivaym^ ^MlwjESttco^S r 
ffliEffl^PmffiGMA2, GMA3, -GMA8^-?-^iX-^^^a 

[0053] #A**Ft=A*S*ifcrWEflHeWKE 
GMA1, GMA2, -GMA9(4, llJlJStn:*ffilHlKlCi3fti»^ffi 

(An^--C)I5fS«HWWEV0 , V8 , -V63fctr 

[ 0 0 5 4 ] i ZX\ b it. rWEJEBtmEE 

GMAl, GMA2, — GM/V9^*fJi5-f -!> , V8 , •■• 
V63#. 6 b*-y htoAJlWRf-* DcO±{4 3 b'>y b 

[d3d4 d5 ] T-^Stl-lxri:. o^Ov^^^ia 

( sen ) rmw&^r- ?d- c±o Tit^i^$ ins <r 

ItjISmBEGMAlO -GMA18 fc»jer4mflHfe^)|!nWE 
VO, V'8, —V© fcAMff-^D^/divx^ 
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